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(57) Abstract: The present invention relates to newly identified EGD8 re- 
ceptors, polynucleotides encoding this receptor, polypeptides encoded by 
such polynucleotides, the preparation and the use of such polynucleotides 
and polypeptides. 
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EDG8 receptor, its preparation and use 

The present invention relates to newly identified EGD8 receptors, polynucleotides 
encoding this receptor, polypeptides encoded by such polynucleotides, the preparation 
and the use of such polynucleotides and polypeptides. 

In an effort to identify new G-protein coupled receptors of the EDG (endothelial 
differentiation gene)-family a novel member of the EDG-fanoily of G-protein coupled 
receptors, Human EDG8, was identified. The full-length clone was isolated and studies 
on chromosomal mapping, tissue expression and identification as a functional cellular 
receptor for sphingosine 1 -phosphate were performed. Taken together, the data 
provide compelling evidence that EDG8 is the fifth receptor for sphingosine 1- 
phosphate, exclusively expressed in peripheral tissues, its presence in endothelial 
cells being responsible for the broad tissue distribution. 

The lysolipid phosphate mediators lysophosphatidic acid (LPA) and sphingosin 1- 
phosphate (S1P) have attracted increasing attention as modulators of a variety of 
important biological functions (Moolenaar et al., 1997; Morris, 1999; Lynch and Im, 
1999) and their list of biological activities is continuously growing. 
Among the biological responses to LPA is platelet aggregation (Jalink et ah, 1994; 
Siess et aL, 1999; Gueguen et al., 1999), smooth muscle contraction (Tokumura et al., 
1980), in vivo vasoactive effects (Tokumura et al., 1995), chemotaxis (Jalink et aL, 
1993), expression of adhesion molecules (Lee et al., 1998b; Rizza et al., 1999), 
increased tight junction permeability of endothelial cells (Schuize et al., 1997), 
induction of stress fibers (Gohia et al., 1 998) and many others (for review see 
Moolenaar et al., 1997). The biochemical signalling events that mediate the cellular 
effects of LPA include stimulation of phospholipases, mobilization of intracellular Ca2+, 
inhibition of adenylyl cyclase, activation of phosphatidylinositol 3-kinase, activation of 
the Ras-Raf-MAP kinase cascade and stimulation of Rho-GTPases (Moolenaar et al., 
1997). 

SIP, in particular, is implicated in cell proliferation, modulation of cell motility (reviewed 
in HIa et al.. 1999) induction/suppression of apoptosis (Hisano et al., 1999; Xia et aL, 
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1999) , angiogenesis (Lee et aL, 1999), tumor invasiveness (Sadahira et al., 1992), 
platelet activation (Gueguen et al., 1999) and neurite retraction (Postma etal.. 1996). 
Cellular signalling by S1P involves activation of PLCS and subsequent intracellular 
Ca2+ release (van Koppen et al., 1996; Meyer zu Heringdorf et al., 1997; Yatomi et al., 
1997a; Noh et a!., 1998; Ancellin and HIa, 1999), activation of MAP-kinases (Wu et a!., 
1995; Lee et al., 1996; An et aL, 2000), activation of inward rectifying K"**-channels (van 
Koppen et al., 1996; Biinemann et al., 1996) and inhibition and/or activation of adenylyl 
cyclase (Lee et al.,-1996). 

Both, LPA and S1P are recognized to signal cells through a set of G-protein coupled 
receptors (GPCRs) known as EDG (endothelial differentiation gene)-receptors. The 
EDG-family of GPCRs currently comprises seven human members (EDG1-7) that fall 
into two major groups depending on their preference for the activating lipid-ligand: 
EDG1, 3, 5 and 6 preferentially interact with SIP (Yatomi et al., 1997b; Lee et al., 
1998a, b; Ancellin and HIa, 1999; Yamazaki et al., 2000; Van Brooklyn et a!., 2000), 
EDG2. 4 and 7 preferentially interact with LPA (An et al., 1 998; Im et al., 

2000 ) . 

The assignment of specific biological functions to certain receptor subtypes is 
hampered by the fact that EDG receptors are expressed in an overlapping fashion 
(Rizza et al., 1999; Lee et aL, 1999), they activate multiple and in part redundant signal 
transduction pathways (Lee et al., 1996; Ancellin and HIa, 1999; Kon et aL, 1999; An et 
aL. 2000), the selectivity for their activating ligands is not absolute (Lee et aL, 1998b), 
and medicinal chemistry is only poorly developed in that specific antagonists for 
dissecting the pharmacology of the individual subtypes are not available yet. 
An important step to shed more light on the biological role of the individual receptor 
subtypes would be to identify the complete set of receptors that respond to the 
phospholipid mediators SIP and LPA. 

The present invention relates to newly identified EGD8 receptors, polynucleotides 
encoding this receptor, polypeptides encoded by such polynucleotides the preparation 
and the use of thereof. 
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The present invention relates to an isolated polynucleotide comprising a nucleotide 
sequence that has at least 90 % identity, preferably 95 % or more, most preferably 98 
% identity to a nucleotide sequence encoding the polypeptide of SEQ ID NO. 2 or the 
corresponding fragment thereof; or a nucleotide sequence complementary to said 
nucleotide sequence. 

Preferably, the polynucleotide is DNA or RNA. The nucleotide sequence of the 
polynucleotide is at least 90 % identical to that contained in SEQ ID NO. 1.; 
preferably 95 % or more, most prefenred 98 % or more identical to SEQ ID NO. 1. In 
another embodiment, the polynucleotide has the nucleotide sequence SEQ ID NO. 1. 
In another embodiment, the polynucleotide encodes the polypeptide of SEQ ID NO. 2 
or a fragment thereof . In a special embodiment, the polynucleotide is an allel of SEQ 
ID NO. 1. Preferably, the polynucleotide has the same essential properties and/or 
biological functionality as human EDG8. 

One characteristic functionality is that the polynucleotid encodes for a S1P receptor; it 
responds to S1P and optionally also to related phospholipids like DMS 1P or LPA. 

Another aspect of the invention relates to an expression system for the expression of 
EDG8. The EDG8 DNA or RNA molecule comprising an expression system wherein 
said expression system is capable of producing a polypeptide or a fragment thereof 
having at least 90 % identity, preferably 95 % or more, most preferred 98 % or more 
identity with a nucleotide sequence encoding the polypeptide of SEQ ID NO. 2 or said 
fragment when said expression system is present in a compatible host cell. Preferably, 
the expression system is a vector. 

The invention relates to a host cell comprising the expression system. 

In another aspect, the invention relates to a process for producing an EDG8 
polypeptide or a fragment thereof wherein a host cell comprising the expression 
system is cultured under conditions sufficient for the production of said polypeptide or 
fragment thereof. 

Preferably, the said polypeptide or fragment thereof is expressed at the surface of said 
cell. 
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The invention relates also to cells produced by this process. 

The process preferably further includes recovering the polypeptide or fragment thereof 
from the culture. 

In another aspect, the invention relates to a process for producing a cell which 
produces an EDG8 polypeptide or a fragment thereof comprising transforming or 
transfecting a host cell with the expression system such that the host cell, under 
appropriate culture conditions, produces an EDG8 polypeptide or a fragment thereof. 

In particular, the invention relates to an EDG8 polypeptide or a fragment thereof 
comprising an amino acid sequence which has at least 90 %, preferably 95 %, most 
preferred 98 % or more identity to the amino acid sequence SEQ ID NO. 2 or to a part 
of SEQ ID NO. 2. In particular the invention relates to an EDG8 polypeptide or a 
fragment thereof having amino acid sequence SEQ ID NO. 2 or a part thereof. In 
particular, the invention relates to an polypeptide encoded by SEQ ID NO. 1 or 
encoded by a polynucleotide that has at least 90 %. preferably 95 %, most preferred 
98 % or more identity with SEQ ID NO, 1; preferably, such polypeptid has almost the 
same properties as human EDG 8; e.g. the same biological functionality. One 
characteristic functionality of human EDG8 is that the polypeptid is a S1P receptor; it 
responds to S1P and optionally to related phospholipids like DMS1P or LPA. 

Further, the invention relates to a process for diagnosing a disease or a susceptibility 
to a disease related to expression or acitivity of EDG8 polypeptide comprising: 
a) detenmining the presence or absence of mutation in the nucleotide sequence 
encoding said EDG8 polypeptide in the genome of said subject; and/or 



b) analyzing for the presence or amount of the EDG8 polypeptide expression in a 
sample derived from said subject. 
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In addition, the invention relates to a method for identifying compounds which bind to 
EDG8 polypeptide comprising: 

a) contacting a cell comprising the expression system or a part of such a cell with 
a candidate compound; and 

b) assessing the ability of said candidate compound to bind to said cells. 

Preferably, the method for identifying compounds further includes determining whether 
the candidate compound effects a signal generated by activation of the EDG8 
polypeptide at the surface of the cell, wherein a candidate compound which effects 
production of said signal is identified as an agonist. 

In another embodiment of the invention, the method for identifying compounds further 
includes determining whether the candidate compound effects a signal generated by 
activation of the EDG8 polypeptide at the surface of the cell, wherein a candidate 
compound which effects production of said signal is identified as an antagonist. 

The invention also relates to an agonist or antagonist identified by such methods. 

In another special embodiment of the invention, the method further includes contacting 
said cell with a known agonist for said EDG8 polypeptide; and determining whether the 
signal generated by said agonist is diminished in the presence of said candidate 
compound, wherein a candidate compound which effects a diminution in said signal is 
identified as an antagonist for said EDG8 polypeptide. The known agonist is for 
example S1P, LPA and/or DHS1P. The invention also relates to an antagonist 
identified by the method. 

The invention in addition, relates to a method of preparing a pharmaceutical 
composition comprising 

a) identifying a compound which is an agonist or an antagonist of EDG8, 

b) preparing the compound, and 

c) optionally mixing the compound with suitable additives. 

The invention also relates to a phamnaceutical compound prepared by such a process. 
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The invention relates to a pharmaceutical, comprising as active ingredient for example 
such identified compound, an EDG8 polypeptid or a polynucleotide encoding for EDG8 
or a part thereof. 

In particular, the invention relates to a pharmaceutical, that can be used for the 
prevention and/or treatment of diseases associated with EDG8/S1P signal 
transduction, for example diseases associated with endothelial dysfunction such as for 
example Atherioscferosis. Shoke, Hypertonie, coronary syndroms, cancer, thrombolylic 
diseases, affected wound healing and diseases accompanied by increased cell death. 
In another aspect of the invention, such pharmaceutical can be used for the prevention 
and/or treatment of diseases associated with a dysreguiation of angiogenesis, such as 
for example tumor growth, rheumatical arthritis and diabetic setinopathy. 

The study, reported about the cloning, chromosomal mapping, tissue expression and 
functional identification as a receptor for S1P of a novel GPCR, EDG8, the fifth 
functional receptor for sphingosine 1-phosphate. 

In an effort to identify new G-protein coupled receptors of the EDG-family a database 
search with alignments of the currently known 18 members of this receptor family was 
perfonned, comprising human EDG1-7 sequences up to the putative EDGs from 
Xenopus and Zebra-fish. A multiple alignment of these sequences was created by 
CLUSTALW and used in a PSI-BLAST search to scan translated versions of human 
genomic DNA sequences, which were publicly available in the different EMBL 
sections. For translation of DNA into protein sequences, individual protein files within 
two respective STOP-codon were created and ail proteins shorter than 50 amino acids 
were ignored. As the majority of GPGRs is unspliced searching for GPCRs within 
genomic sequences should bring about novel receptor proteins. 
Performing a PSI-BLAST search, the various cDNAs and genomic contigs, 
respectively, for the human EDG1-7 receptors were identified, and an additional 
genomic hit, highly homologous to human EDGS (51% homology), temied EDG8. The 
nucleotide and amino acid sequence of the new putative GPCR are depicted in Fig.lA. 
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Hydropathy analysis (hydrophobicity plot not shown) suggests a seven transmembrane 
protein with three alternating extra- and intracellular loops, assumed to be the 
heptahelix structure common to GPCRs. 

To shed more light on the relationships involved in the molecular evolution of the EDG- 
receptor family, a grow tree phylogram was constructed using the neighbor joining 
method (GCG software) (Fig,1B) (Comparison of amino acid sequences). According to 
this phylogenetic tree, the human EDG-family can be divided into two distinct groups: 
EDG1, 3, 5 and 6 belonging to one, EDG2, 4 and 7 belonging to the other group. 
These two groups are discriminated further by their preference for different lipid 
ligands: EDG1, 3, 5, 6 are preferentially stimulated by sphingosin 1 -phosphate (S1P) 
(Yatomi et al., 1997b; Lee et a!., 1998a,b; Ancellin and HIa, 1999; Yamazaki et al., 
2000; Van Brooklyn et a!., 2000), EDG2, 4 and 7 by lysophosphatidic acid (LPA) 
(Hecht et al.. 1996; An et al., 1998; Im et al., 2000 ). The newly identified EDG8 
exhibited highest similarity (86.8% aminoacid identity) to the rat nrg1-protein (Fig. IB), 
a GPCR recently cloned by EST-expression profiling from a rat PCI 2 cell library 
(Glickman et al., 1999). which probably represents the rat homologue of human EDG8. 
In the report of Glickman. however, the authors did not address the question of the 
activating ligand of this receptor. The high similarity between EDG8 and the known 
sphingosin 1-phosphate (S1P) receptors EDG1. 3 and 5 (48-51%) (Fig. 1C) led to test 
the hypothesis that EDG8 may be a functional SIP-receptor. 
In testing for SIP receptor activity, the EDG8 cDNA was introduced into Chinese 
hamster ovary (CHO) cells by transient transfection. CHO cells were chosen as they 
exhibit wmimal responses to sphingosin 1-phosphate in concentrations up to 1 pM but 
respond to SIP after transfection with the SIP prefening receptors EDG 1 , 3 and 5 
(Okamoto et al., 1998; Kon et al., 1999), To test functional receptor activity the 
mobilization of [Ca2+]j was monitored for three reasons: 

1. ) SIP has been reported to increase Ca2+ in many cell types (Ghosh et al., 1990; 
Zang et al., 1991; Durieux et al., 1993; Chao et al.. 1994; Gosh et al., 1994; Mattie et 
al.. 1994; Meyer zu Heringdorf et al., 1996; Okajima et al., 1996; van Koppen etal.. 
1996; Tfirnquist et al., 1997; Yatomi et al., 1997; Noh et al.. 1998; An et al., 1999 ) 

2. ) the identification of EDG1 , 3. 5 and 6 as receptors for SI P has provided the 
molecular basis for a GPCR mediated mechanism and the receptors are known to 
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mediate intracellular Ca2+-release through either PTX-sensitive Gaj proteins or the 
PTX-insensitive Gaq/i i pathway (Okamoto et al., 1998; Kon et al., 1999; Gonda et al., 
1999) 

30 all currently known S IP-responding EDG-receptors (except EDG6) are present in 
endothelial cells (A. Niedernberg et al., submitted), in which intracellular Ca2+ release 
is a major pathway in the generation of NO, an important factor in vascular biology. 
Thus, identification of the complete set of S1P receptors, involved in intracellular Ca2+ 
mobilization could help clarify the role of the individual subtypes in endothelial cell 
signalling. 

Fig.2 depicts measurement of the intracellular Ca2+ concentration, mediated by SIP 
via the putative S1P receptor EDG8. For sake of comparison, the SlP-receptors 
EDG1, 3. 5, and 6, which have been reported to mobilize [Ca2+]j, were included. 
[Ca2+]j were recorded as real time measurements using the Fluorescence plate 
imaging reader (FLIPR, Molecular Devices). Initially, CHO cells transfected with empty 
vector DMA were stimulated with different concentrations of SIP (10, 100, 1000 nM). 
None of the applied SIP concentrations was capable of eliciting significant rises in 
intracellular Ca2+ (Fig. 2A), suggesting that S1P receptors are not expressed in CHO 
cells or, if expressed, are unable to signal via the endogeneous Goq pathway. To 
address this issue, the G protein chimera Goqjs, which confers onto Gi coupled 
receptors the ability to stimulate the Gq pathway, and Ga-jg, which links Gi- and Gs 

coupled receptors to PLCR and subsequent intracellular Ca2+-mobilization were used. 
Upon stimulation with SIP, Gqjs- and G^q- transfected CHO cells did not give rise to 

significant increases in [Ca2+]j (Fig. 2A). However, transient transfection of CHO-cells 
with the cDNAs coding for the EDG1 , 3 and 5 receptor conferred SI P-responsiveness 
to the cells: it was confirmed that EDG1 , 3 and 5 mobilize [Ca2+]j in response to S1 P 
(Fig. 2B, C, D) (Kon et al., 1999). As already known for a large number of Gq-coupled 
receptors, coexpression of Goq augments the EDG1 and 5-mediated Ca2+-response 
as compared with the Ca2+ signal induced by stimulation of endogeneous Goq. In 
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case of EDG3, additional exogeneously added Goq did not further innprove the signal 
intensity. These results are in agreement with the findings reported by Kon et al. 
(1999), who showed that the EDG3-subtype causes the most robust enhancement of 
intracellular Ca2+. 

in case of EDG6, Yamazaki et al. (2000) obtained an S1P-induced mobilization of 
[Ca2+]j but we failed to detect a significant Ca2+ increase above basal levels in the 
absence of any cotransfected G-protein a subunit (Fig. 2E). The reason for this 
discrepancy could be the ceMar background (CHO cells in this study vs. K562 cells in 
Yamazaki et al.), as they reported a pertussis toxin (PTX)-sensitive Ca2+-response, 
indicating the involvement of Gi-type G-proteins. in this case the Ca2+ signal would be 
elicited by Ry, released from activated GajSy heterotrimers. The Goj-induced Ga2+ 

signals are known to be much smaller in intensity as compared with the Ca2+ signals 
induced by bona-fide Gq-linked receptors (Kostenis et al., 1997). It may be that 
detection of such [Ca2+]j concentrations is beyond the sensitivity of the FLIPR system. 
EDG8 did not release [Ca2+]j when stimulated with SIP (10, 100, and 1000 nM) 
(Fig.2F), but gained the ability to mobilize Ca2+ upon cotransfection with Gq^q, a G- 
protein a subunit, known to couple GPCRs from different functional classes to the Gq- 
PLCR pathway or Goqis, a mutant G-protein a subunit that confers onto Gi-linked 
receptors the ability to stimulate Gq (Conklin et al., 1993). These results show that 
EDG8 is a functional receptor for S1P and that EDG8-induced Ga2+ responses are 
due to a non-Gq pathway, probably the activation of phospholipase CB2 by By 
subunits of the Gi proteins. Furthemnore, these results provide additional evidence that 
the S IP-preferring EDG-receptors couple differentially to the Gq and Gi pathways: 

EDG3 ist the most potent Ca2'**-mobilizing receptor and overexpression of Goq does 

not further improve Ca2+ signalling; EDG1 and 5 induce moderate Ca2+-jncreases, 
that can be significantly improved by cotransfection of GOq or a chimeric Goqis 

protein; EDGB-mediated Ca2+-.responses require cotransfection of Goqjs or Ga^is- 
To check, whether the EDG8 receptor also reacts to related lysophospholipid 
mediators, we examined the abilities of lysophosphatidic acid (LPA), dihydrosphingosin 
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1-phosphate (DHS1P), sphingosylphosphorylcholine (SPC) and 
lysophosphatidylcholine (LPC) to increase intracellular Ca2+ in CHO cells transiently 
transfected with the EDG8 receptor and the G-protein a subunits Ga-jg and Goqjs 
(Fig.3). Besides S1P. which was the most potent activator of EDG8, LPA and DHS1 P 
evoked [Ca2+]j increases in concentrations of 100 and 1000 nM. SPC and LPC, 

respectively, failed to generate any significant response in concentrations up to 1 pM. 
These data show that EDG8 is a SIP preferring receptor, but also responds to related 
phospholipids like DHS1P or LPA, as has also been reported for EDG1, which is a 
high affinity receptor for S1P and a low affinity receptor for LPA (Lee et al., 1998b). 
Therefore, EDG8 receptor has the characteristic functionality to respond to SIP and 
related phospholipids like DMS 1P or LPA. The response to SIP and other related 
phospholipides can for example be determined as described in Example 3. Cells 
containing the respective Ga can be obtained as described in Example 2. 

Next, the expression pattern of the EDG8 gene in human tissues was investigated by 
Northern blot analysis (Fig.4). Tissues positive for EDG8 RNA were skeletal muscle, 
heart and kidney, lower abundance of RNA was seen in liver and placenta, no signal 
was detected in brain, thymus, spleen, lung and peripheral blood leukocytes. In all 
tissues a single RNA transcript of 5.5 kb was observed after hybridization with a DIG- 
labelled EDG8 antisense RNA probe. EDG8 exhibits highest similarity to the rat nrg1- 
GPGR (Glickman et al., 1999) with an amino acid identity of 86.8% (Fig.lB) suggesting 
that it may be the human homolog of the rat nrg1 protein. However, the expression 
pattem of human EDG8 is quite different from the rat nrg1 -receptor, 

which is found almost exclusively in brain (Glickman et al.. 1999). This finding 
suggests that EDG8 may represent a closely related but entirely different receptor from 
nrg1, rather than the human homolog. Never the less, it does not rule out the 
possibility that EDG8 and nrgi are homologs with entirely different, species-dependent 
expression patterns. 

As the first member of the EDG-family of GPCRs - EDG1 - was originally cloned as an 
endothelial differentiation gene from phorbol-myristic-acetate-treated differentiating 



wo 01/81573 PCT/EPOl/04283 



11 



human endothelial cells (Hla and Maciag, 1990) and subsequently cloned from a 
human umbilical vein endothelial cell library exposed to fluid shear stress as an 
upregulated gene it is reasonable to assume that EDG receptors play an important role 
in the regulation of endothelial function. Therefore, the presence of EDG8 transcripts in 
several human endothelial cell lines was analyzed. RT-PCR analysis of human 
umbilival vein endothelial cells (HUVECs), human coronary artery endothelial cells 
(HCAECs), human microvascular endothelial cells of the lung (HMVEC-L) and human 
pulmonary artery endothelial cells (HPAEC) revealed EDG8 expression in all cell lines 
tested (Fig.5A). In Fig.SB it is shown that EDG8 specific primers indeed solely amplify 
EDG8 sequences and none of the related EDG1-7 sequences. These findings suggest 
that the presence of EDG8 in different peripheral organs may be due to its localization 
in endothelial cells; it does not rule out, however, that EDG8 transcripts occur in cell 
types other than endothelial cells. 

The expression of EDG8 in addition to EDG1, 3, and 5 (Rizza et al., 1999) in HUVECS 
and several other endothelial cell lines is intriguing in view of all the reports regarding 
S1P effects on endothelial cell signalling. Hisano et al. (1999) reported that SIP 
protects HUVECS from apoptosis induced by withdrawal of growth factors and 
stimulates HUVEC DNA synthesis; the authors derived a model for cell-cell 
interactions between endothelial cells and platelets but the SIP-receptor responsible 
for HUVEC-protection of apoptosis could not be identified. Rizza et al., 1999 reported 
that 81 P plays a role in endothelial cell leukocyte interaction in that SIP induces 
expression of cell adhesion molecules in human aortic endothelial cells, allowing 
monocytes and neutrophils to attach. These effects were blocked by pertussis toxin, 
suggesting the involvement of a Gi-coupled SIP receptor. The responsible SIP- 
receptor subtype, however, could not be identified and the EDG8 receptor was not 
included at the time of this study. Expression profiling of all EDG receptors in individual 
cell lines and the use of EDG receptor subtype selective compounds will clearly be 
necessary to help determine the role of the individual SIP receptors in endothelial cell 
signalling mechanisms. 

Finally, the mapping of EDG receptors in genomic sequences allowed to derive the 
chromosomal localization for four genes of this family (Tab.1). Interestingly, so far, four 
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EDG-receptors including EDG8 are located on chromosome 19. In addition, the 
genomic sequence allowed the detemiination of the structure of the genes: the S1P- 
preferring receptors EDG1, 3, 5 and 8 are intronless as opposed to the LPA-preferring 
subtypes 2, 4 and 7, that contain an intron in the open reading frame in TMVI. These 
data suggest that in addition to the activating ligand and the degree of homology, the 
two subclasses of lysophospholipid receptors can be discriminated further by their 
genomic structure. The genomic structure of new potential EDG/LPA-receptor family 
members may also help predict the nature of the activating lipid ligand. 

In conclusion, a new member of the EDG-family of G-protein coupled receptor, human 
EDG8, was isolated. This receptor functions as a cellular receptor for sphingosine 1- 
phosphate. EDG8 could exclusively be detected in peripheral tissues like skeletal 
muscle, heart and kidney and several human endothelial cell lines. It is conceivable 
that the expression in endothelial cells may account for the broad tissue distribution of 
this receptor. The existence of at least eight EDG-receptors for lysophospholipids 
suggests that receptor subtype selective agonists and antagonists will essentially be 
necessary for a better understanding of the biology of lysophospholipids and their 
respective receptors. 

Figure legends 

Fig.lA: The nucleotide and deduced amino acid sequence of human EDG8. The 
deduced amino acid sequence is shown below the nucleotide sequence with the 
nucleotide positions indicated on the left. 

Fig. 1B: Phylogenetic tree of the EDG-family of receptors. The phylogenetic tree 
depicted was derived by the neighbor joining method method performed with the GCG 
program. 

Fig.lC: Alignment of the amino acid sequence of human EDG8 with the other EDG- 
family members. The amino acid sequence of EDG8 is compared with the EDG1-7 
polypeptides (EDG1: accession number M 31210, EDG2: accession number U 80811, 
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EDG3: accession number X 83864, EDG4: accession number AF 011466, EDG5: 
accession number AF 034780, EDG6; AJ 000479, EDG7; accession number AF 
127138). The approximate boundaries of the seven putative transmembrane domains 
are boxed. Gaps are introduced to optimize the alignment. 

Fig.2A-F: Mobilization of intracellular Ca2+ by SIP (10, 100 and 1000 nM) mediated by 
the EDG1, 3, 5, 6 and 8 receptor in CHO cells, cotransfected with empty vector DNA 
as a control or the indicated G-protein a subunits. 

A; S1P"induced Ga2"*"-response in CHO cells transfected with vector DNA alone or the 

G protein a subunits Gq, G16 and Gqi5. B-F: SIP-induced Ca2+«response in CHO 
cells transfected with the indicated EDG-receptor subtypes. Agonist-mediated changes 
of intracellular Ca2+ were measured with the FLIPR using the Ca2+-sensitive dye 
FLU04 as described in Experimental procedures. Fluorescence of transfected cells 
loaded with FLU04 was recorded before and after addition of SIP. applied in the 
indicated concentrations. Data are expressed as means of quadruplicate 
detenninations in a single experiment. An additional experiment gave similar results. 

Fig.3: Effects of SIP, LPA and related lysophospholipid mediators on EDG8-mediated 
increase in intracellular Ca2+. CHO-cells were cotransfected with EDG8 and the G 
protein a subunits Gqi5 (upper panel) and G16 (lower panel) and rises in [Ca2+]i were 
recorded with the FLIPR as described in Experimental procedures. The different lipids 
were applied in concentrations of 10, 100 and 1000 nM, respectively. Data are means 
of quadruplicate determinations of a representative experiment. Two additional 
experiments gave similar results. 

Fig.4: Northern blot analysis of EDG8 in human tissues. Poly(A)+ RNA (Ipg) from 
various human tissues (human multiple tissue Northern blots, CLONTECH) was 
hybridized with probes specific to human EDG8 (upper panel) and fS-actin (lower 
panel) on a nylon membrane. The origin of each RNA is indicated at the top, the 
molecular mass of standard markers in kilobases (kb) is shown on the left. 
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Fig.SA: Reverse transcriptase-polymerase chain reaction (RT-PCR) analysis of EDG8 
in different human endothelial cell lines (HUVECS: human umbilical vein endothelial 
cells; HCAEC: human coronary artery endothelial cells; HMVEC-L: human 
microvascular endothelial cells from lung; HPAEC: human pulmonary artery 
endothelial cells). EDG8-specific transcripts were detected in all endothelial cell lines. 
Agarose gel electrophoresis of the PGR products after 35 cycles of amplification with 
the GC-melt kit (as described in Experimental Procedures) is shown. Amplification with 
EDG8-specific primers yields a 522 bp EDGB-fragment as indicated by the arrow. The 
EDG8 plasmid served as a template for the positive control, H2O was used instead of 
plasmid DNA as a negative control. 

Fig.5B: PGR analysis of EDG8 primers for specificity of amplification of EDG8 
sequences. Primers, specific for the EDG8 sequence, were checked for potential 
amplification of the related EDG1-7 sequences, using the respective plasmids as 
templates. Agarose gel electrophoresis of the PGR products after 35 cycles of 
amplification with the GG-melt kit (as described in Experimental Procedures) is shown. 
The EDG8 specific 522 bp band occurred only when EDG8 was used as a template. 
H2O was used instead of plasmid DNA as a negative control. 

Fig.6; Experiments were performed according to example 3, Instead of lipids, a lipid 
library was used, 

Fig.6A+B: Library plattes with rat EDG8 (r EDG8) and qi5. 

Fig.6A: qi5 background. 

Fig.SB: Measurement with rEDG8. 

Fig.SG: Fluorescence change counts. 

Fig.7: Experiments were performed according to example 3. Instead of Lipids, a lipid 
library was used. 
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Fig.7A+B; Library plates with human EDG8 (hEDG8) and qi5. 

Fig.7A: q15 background. 

Fig *7B: Measurement with hEDG8 

Fig.ZC: Fluourescence change counts. 

Fig.B: Antagonism of S1P activation of rat and human EDG8. 

Transiently transfected CHO cells expressing rat EDG8 and Gaqis (A) and HEK 293 
cells expressing human EDG8 and Gaqis (B) were incubated with test compounds, 
namely ,0.1 pM Leukotriene B4, 1 pM 2-DHLA-PAF (l-O-Hexadecyl-2-O-dihomo-Y- 
linolenoyl-sn-glycero-3-phophorylcholine), IpM C2 Dihydroceramide, 0.1 pM 15(S) 
HEDE {15(S)-Hydroxyeicosa-11Z,13E-dienoic acid), IpM PAF C16 (1-0-Hexadecyl-2- 
O-acetyl-sn-glycero-3-phosphorylcholine), 1pM 16,16 Dimethyl PGE2 (16,16-Dimethyl- 
Prostaglandin E2) 12, 0.1 pM (R)-HETE (12(R)-Hydroxyeicosa-5Z,8Z,10E,14Z-tetraenioc 
acid), IpM 8-epi-PGF2a (8epi-Prostaglandin F2a) 0.1 pM Leukotoxin A ((±) 9,10-EODE) 
or with solvent buffer for 3 min and then challenged with 1 pM SIP (sphingosine 1- 
phosphate). Peak fluorescence counts of cells preincubated with solvent buffer and 
then stimulated with 1 pM SIP were set 100 %, Fluorescence change counts were 
recorded with the FLIPR as described in detail in Experimetal procedures. Data are 
means + SE of 2-3 independent experiments. 

Fig. 9: Inhibition of SIP mediated intracellular calcium release by suramin and NF023 

(8,8'"(carbonylbis(imino-3,1-phenylene))bis-(1,3,5-naphatlenetrisulfonic acid)) in cells 

transiently cotransfected with with human EDG8 and Goqis (A) and rat EDG8 and Goqis 

(B). Transfected cells were first treated with the indicated concentrations of the 

inhibitor or solvent buffer for 3 minutes (NF023 and suramin did not show any effect on 
2+ 

[Ca ]i mobilization during the preincubation period). Cells were then stimulated with 
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1pM S1P and in [Ca^"^],- measured with the FLIPR as described in the method section. 
Peak fluorescence counts were normalized and background responses of Gaqis - 
transfected cells were subtracted. S1P-mediated calcium release in the absence of 
inhibitor was set 100%. Data are means + SE of 4-7 independent experiments. 

TABLE 1: Chromosomal localization, gene structure and accession number of the 
respective EDG genomic clones 

Mapping of EDG receptors in genomic sequences allowed to derive a chromosomal 
assignment for EDG1 , 2, 4-8. The chromosomal localization of EDG3 was obtained 
from Yamagutchi et al. (1996). Genomic sequences also revealed EDG1, 3, 5, 6 and 8 
to be unspliced as opposed to EDG2, 4 and 7, which contain an intron in their open 
reading frame (ORF). 



EDG 


Chromosomal localisation 
spliced/unspliced in ORF 


according BAC 
accession number: 


EDG1 


1p21.1-21.3 


unspliced 


AL161741 


EDG2 


9q31.1-32/ /18p11.3 


spliced 


AL1 57881/ /AP000882 


EDG3 


9q22.1-q22.2 


unspliced 




EDG4 


19p12 


spliced 


NT_000939 


EDG5 


19 


unspliced 


AC011511 


EDG6 


19p13.3 


unspliced 


AC011547 


EDG7 


1p22.3-31.2 


spliced 


AL1 39822 


EDG8 


19 


unspliced 


AC011461 
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Examples 

Example 1: Molecular cloning of the human EDG8 receptor. 
As the putative human EDG8 sequence is intronless, we cloned the receptor from 
human genomic DNA (CLONTECH, Palo Alto. CA, 94303-4230) via polymerase chain 
reaction (PGR). PCR conditions, established to amplify the EDG8 sequence were 
94*'C, 1 min followed by 35 cycles of 94°C, 30sec. 68C, 3 min, using GC-Melt Kit 
(CLONTECH, Palo Alto.CA). Primers designed to amplify the EDG8 sequence 
contained a Hindlll site in the fonward, and a EcoRI site in the reverse primer, 
respectively. The 1 197 bp PCR product was cloned into the pCDNA3.1(+) mammalian 
expression vector (Invitrogen, Carlsbad, California) and sequenced in both directions. 

Example 2: Cell culture and Transfection. 

CH0-K1 cells were grown in basal ISCOVE medium supplemented with 10% fetal 
bovine semm at 37''C in a humidified 5% C02 incubator. For transfections, 2x10^ 
cells were seeded into 35-mm dishes. About 24 hr later cells were transiently 
transfected at 50-80% confluency with the indicated receptor and G-protein constructs 
(1|jg of plasmid DNA each) using the Lipofectamine transfection reagent and the 
supplied protocol (GIBCO). 18-24 hr after transfection cells were seeded into 96well 
plates at a density of 50.000 cells per well and cultured for 18-24 additional hr until 
used in the functional FLIPR assays. 

The cDNA for Gal 6 was cloned from TF1 cells by RT-PCR and ligated into the 
pCDNAI.1 mammalian expression vector (Invitrogen), Murine wild type Gaq was 
cloned from cells by RT-PCR and inserted into the BamHI-Nsil-sites of pCDNAI .1 . To 
create the C-terminally modified Gaqis subunit, in which the last five aa of wt Gaq were 
replaced with the correspoding Ga; sequence, a 175-bp Bglll-Nsil fragment was 
replaced, in a two piece ligation, with a synthetic DNA fragment, containing the desired 
codon changes. The correctness of all PCR-derived sequences was verified by 
sequencing in both directions. 

Example 3: Fluorometric Imaging Plate Reader (FLIPR) Assay. 
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Twenty-four hours after transfection, cells weresplitted into 96-well, black-wall 
microplates (Corning) at a density of 50,000 cells per well. 18-24 hr later, cells were 
loaded with 95(jl of HBSS containing 20 mM Hepes, 2.5 mM probenecid, 4 pM 
fluorescent calcium indicator dye Fluo4 (Molecular Probes) and 1% fetal bovine serum 
for 1 h(37°C. 5% CO2). Cells were washed three times with HBSS containing 20 mM 
Hepes and 2.5 mM probenecid in a cell washer. After the final wash, the solution was 
aspirated to a residual volume of 100 \j\ per 96 well. Lipid ligands were dissolved in 
DMSG as 2 mM stock solutions (treated with ultrasound when necessary) and diluted 
at least 1:100 into HBSS containing 20 mM HEPES, 2.5 mM probenecid and 0.4 mg/ml 
fatty acid free bovine serum albumine. Lipids were aliquoted as 2X solutions into a 96 
well plate prior to the assay. The fluorometric imaging plate reader (FLIPR, Molecular 
Devices) was programmed to transfer 100 \Ji\ from each well of the ligand microplate to 
each well of the cellplate and to record fluorescence during 3 min in 1 second intervals 
during the first minute and 3 second intervals during the last two minutes. Total 
fluorescence counts from the 18-s to 37-s time points are used to determine agonist 
activity. The instalment software nomnalizes the fluorescent reading to give equivalent 
initial readings at time zero. 

Example 4: Northern Blot analysis. 

Human multiple tissue Northern blots were purchased from CLONTECH (Palo Alto, 
CA, 94303-4230, USA) antisense RNA probes were generated by subcfoning 
nucleotides 279-1197 of the coding region into the Bam Hl-Eco Rl sites of the 
expression vector PSPT18 (Roche Diagnostics, Mannheim, Gennany) and subsequent 
random priming with a DIG-RNA Labeling kit (Roche Diagnostics, Mannheim, 
Germany), using T7 RNA polymerase. Hybridization was carried out at OS^'C for 16 h in 
hybridization buffer (Dig Easy Hyb Roche Diagnostics, Mannheim, Germany). Each 
blot was washed , blocked and detected as indicated in the standard protocol with the 
DIG Wash and Block Buffer set (Roche Diagnostics, Mannheim, Germany) and treated 
with 1 ml CSPD ready-to-use(Roche Diagnostics, Mannheim, Gennany) for 15 min , 
37°C and developed for 5 min on the Lumiimager (Roche). Finally, each blot was 
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stripped (50 % fonnamid,5% SDS, 50 mM Tris/HCI pH 7,5 ; 80° C, 2x 1 hour) and 
rehybridized with a GAPDH antisense RNA probe as an internal standard. 

Example 5: RNA Extraction and RT-PCR. 

RNA was prepared from different endothelial cell lines (HUVECS, HCAEC, HMVEC-L, 
HPAEC) using the TRIzol reagent (Hersteller, Lok.). Briefly, for each endothelial cell 
line, cells of a subconfluent 25 cm2 tissue culture flask were collected in 2,5ml TRIzol 
and total RNAs were extracted according to the supplied protocol. The purity of the 
RNA preparation was checked by veryfying the absence of genomic DNA. An aliquot 
of RNA, corresponding to -^Spg, was used for the cDNA generation using MMLV 
reverse transcriptase and the RT-PCR kit from STRATAGENE. RT-PCR was carried 
out in a volume of 50 pi, the RT-PCR conditions were set to 65X for 5 min, 15min at 
RT, 1 hour at 5 min at 90**C, chill on ice. 

The cDNA templates for the PCR reactions (35 cycles of 94°C for 30 sec, eS^'C for 3 
min) were the reverse transcribed products of RNAs isolated from human endothelial 
cell lines (HUVECS,HCAEC. HMVEC-L, HPAEC). Typically, 1-5 pi of reverse 
transcribed cDNAs were used as templates for the PCR reactions. 

Example 6: Sources of materials. 

1-oleoy(-LPA, sphingosin 1-phosphate (S1P), dihydrosphingosin 1-phosphate 
(DHS1P), lysophosphatidylcholine (LPC), sphingosylphosphorylcholine (SPC) and fatty 
acid free BSA were from SIGMA (P.O.Box 14508, St. Louis, Missouri 63178). CH0-K1 
cells were obtained from the American Type culture collection (ATCC, Manassas, 
Virginia), cell culture media and sera from GIBCO BRL (Gaithersburg. MD), the Ca 
fluorescent dye FLU04 and pluronic acid from Molecular devices (Sunnyvale CA 
94089-1 136,USA) human northern blot membrane from CLONTECH (1020 East 
Meadow Circle, Palo Alto, California 94303-4230, USA.), commercially available 
cDNAs (heart, fetal heart, left atrium, left ventricle, kidney, brain, liver, lung, aorta) from 
Invitrogen, oligonucleotides from MWG-Biotech AG (Ebersberg, Germany), the RT- 
PCR kit from SIGMA, the GC-melt PCR kit from Clontech (Palo Alto, CA). the 
expression plasmid pcDNA3.1 for EDG8 and pCDNAI.1 for expression of G-protein a 
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subunits from Invitrogen (Carlsbad, CA 92008), competent DHSafrom GIBCO and MC 
1063 from Invitrogen, 
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List of non-standard abbreviations: 

SIP, sphingosine 1-phosphate; LPA, lysophosphatidic acid; dHSIP, dihydro 
sphingosine 1-phosphate; SPC, sphingosylphosphorylcholine; LPC, 
lysophosphatidylcholine; GPCR, G-protein-coupied receptor; G-protein, guanine 
nucleotide-binding protein; [Ca^\ intracellular Calcium concentration, RT-PCR. 
reverse transcription polymerase chain reaction; bp, base pair, ORF, open reading 
frame; EST, expressed sequence tag; FAF-BSA, fatty acid free bovine serum 
albumine; HUVECS. Human umbilical vein endothelial cells; HCAEC, human coronary 
artery endothelial cells; HMVEC-L, human microvascular endothelial cells from lung; 
HPAEC, human pulmonary artery endothelial cells. 

Table 2: 

SEQ ID NO. 1: Nucleotide sequence of human EDG8 
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1 ATGGAGTCGGGGCTGCTGCGGCCGGCGCCGGTGAGCGAGGTCATCGTCCTGCATTACAAC 
6 1 TACACCGGCAAGCTCCGCGGTGCGCGCTACCAGCCGGGTGCCGGCCTGCGCGCCGACGCC 
121 GTGGTGTGCCTGGCGGTGTGCGCCTTCATCGTGCTAGAGAATCTAGCCGTGTTGTTGGTG 
181 CTCGGACGCCACCCGCGCTTCCACGCTCCCATGTTCCTGCTCCTGGGCAGCCTCACGTTG 
241 TCGGATCTGCTGGCAGGCGCCGCCTACGCCGCCAACATCCTACTGTCGGGGCCGCTCACG 
30 1 CTGAAACTGTCCCCCGCGCTCTGGTTCGCACGGGAGGGAGGCGTCTTCGTGGCACTCACT 
361 GCGTCCGTGCTGAGCCTCCTGGCCATCGCGCTGGAGCGCAGCCTCACCATGGCGCGCAGG 
421 GGGCCCGCGCCCGTCTCCAGTCGGGGGCGCACGCTGGCGATGGCAGCCGCGGCCTGGGGC 
4 81 GTGTCGCTGCTCCTCGGGCTCCTGCCAGCGCTGGGCTGGAATTGCCTGGGTCGCCTGGAC 
541 GCTTGCTCCACTGTCTTGCCGCTCTACGCCAAGGCCTACGTGCTCTTCTGCGTGCTCGCC 
601 TTCGTGGGCATCCTGGCCGCTATCTGTGCACTCTACGCGCGCATCTACTGCCAGGTACGC 
661 GCCAACGCGCGGCGCCTGCCGGCACGGCCCGGGACTGCGGGGACCACCTCGACCCGGGCG 
721 CGTCGCAAGCCGCGCTCGCTGGCCTTGCTGCGCACGCTCAGCGTGGTGCTCCTGGCCTTT 
781 GTGGCATGTTGGGGCCCCCTCTTCCTGCTGCTGTTGCTCGACGTGGCGTGCCCGGCGCGC 
841 ACCTGTCCTGTACTCCTGCAGGCCGATCCCTTCCTGGGACTGGCCATGGCCAACTCACTT 
901 CTGAACCCCATCATCTACACGCTCACCAACCGCGACCTGCGCCACGCGCTCCTGCGCCTG 
961 GTCTGCTGCGGACGCCACTCCTGCGGCAGAGACCCGAGTGGCTCCCAGC AGTCGGCGAGC 
1021 GCGGCTGAGGCTTCCGGGGGCCTGCGCCGCTGCCTGCCCCCGGGCCTTGATGGGAGCTTC 
1081 AGCGGCTCGGAGCGCTCATCGCCCCAGCGCGACGGGCTGGACACCAGCGGCTCCACAGGC 
1141 AGCCCCGGTGCACCCACAGCCGCCCGGACTCTGGTATCAGAACCGGCTGCAGACTGA 
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Table 3: 

SEQ ID NO. 2: Amino acid sequence of human EDG8 

MES GLLRPAPVSEVIVLHYN 

YTGKLRGARYQPGAGLRADA 
V'VC LAVCAFIVLENLAVLLV 
LGRHPRFHAPMFLLLGSLTL 
SDLLAGAAYAANILLSGPL T 
LKL S PALW'FAREGGVFVAL, T 
ASVLSLLAIALERSLTMARR 
GPAPVS SRGRTLAMAAAAWG 
VSLLLGLLPALGWNCLGRL D 
ACS TVLPLYAKAYVLFCVLA 
FVGILAAICALYARIYCQVR 
ANARRLPARPGTAGTTSTRA 
RRKPRSLALLRTLSVVLLAF 
VACWGPLFLLLLLDVACPAR 
TCPVIiLQADPFLGLAMANSL 
LNP IIYTLTNRDLRHALLRL 
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VCCGRHSCGRDPSGSQQSA 
AAEASGGLRRCLPPGLDGS 
SGSERSSPQRDG LDTSGST 
S PGAPTAARTLVSEPAA 
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Claims: 

1 . An isolated polynucleotide comprising a nucleotide sequence that has at least 

90 % identity to a nucleotide sequence encoding the polypeptide of SEQ ID NO. 2 
or the corresponding fragment thereof; or a nucleotide sequence complementary to 
said nucleotide sequence. 

2. The polynucleotide of claim 1 which is DNA or RNA. 

3. The polynucleotide of claim 1 or 2, wherein said nucleotide sequence is at least 90 
% identical to that contained in SEQ ID NO. 1. 

4. The polynucleotide of claim 3 wherein said nucleotide sequence is contained in 
SEQ ID NO. 1. 

5. The polynucleotide with sequence SEQ ID NO. 1. 

6. The polynucleotide as claimed in claims 1 to 5, wherein said encoding nucleotide 
sequence encodes the polypeptide of SEQ ID NO. 2 or a fragment thereof. 

7. The polynucleotide as claimed in claims 1 to 6 having almost the same biological 
functionality as EDG8. 

8. EDG8 DNA or RNA molecule comprising an expression system wherein said 
expression system is capable of producing a polypeptide or a fragment thereof 
having at least 90 % identity with a nucleotide sequence encoding the polypeptide 
of SEQ ID NO. 2 or said fragment when said expression system is present in a 
compatible host cell. 

9. A host cell comprising the expression system of claim 8. 
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10. A process for producing an EDG8 polypeptide or fragment comprising culturing a 
host cell as claimed in claim 9 under conditions sufficient for the production of said 
polypeptide or fragment. 

1 1 . The process of claim 10 wherein said polypeptide or fragment is expressed at the 
surface of said cell. 

1 2. Cells produced by the process of claim 1 1 . 

13. The process of claim 10 which further includes recovering the polypeptide or 
fragment from the culture. 

14. A process for producing a cell which produces a EDG8 polypeptide or a fragment 
thereof comprising transfomning or transfecting a host cell with the expression 
system as claimed in claim 8 such that the host cell, under appropriate culture 
conditions, produces a EDG8 polypeptide or fragment. 

15. EDG8 polypeptide or a fragment thereof comprising an amino acid sequence 
which is at least 90 % identical to the amino acid sequence contained in SEQ ID 
NO. 2. 

16. Polypeptide of claim 15 which comprises the amino acid sequence of SEQ ID NO. 
2, or a fragment thereof. 

17. EDG8 Polypeptide or fragment prepared by the method of claim 13. 

18. A process for diagnosing a disease or a susceptibility to a disease related to 
expression or acitivity of EDG8 polypeptide comprising: 

a) determining the presence or absence of mutation in the nucleotide sequence 
encoding said EDG8 polypeptide in the genome of said subject; and/or 

b) analyzing for the presence or amount of the EDG8 polypeptide expression in a 
sample derived from said subject. 
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19. A method for identifying connpounds which bind to EDG8 polypeptide comprising: 

a) tacting a cell as claimed in claim 12 or a part thereof with a candidate 
compound; and 

b) assessing the ability of said candidate compound to bind to said cells. 

20. The method as claimed in claim 19 which further includes detemnining whether the 
candidate compound effects a signal generated by activation of the EDG8 
polypeptide at the surface of the cell, wherein a candidate compound which effects 
production of said signal is identified as an agonist. 

21. The method as claimed in claim 19 which further includes determining whether the 
candidate compound effects a signal generated by activation of the EDG8 
polypeptide at the surface of the cell, wherein a candidate compound which effects 
production of said signal is identified as an antagonist 

22. An agonist identified by the method of claim 20. 

23. An antagonist identified by the method of claim 21 . 

24. The method of claim 19 which further includes contacting said cell with a known 
agonist for said EDG8 polypeptide; and determining whether the signal generated 
by said agonist is diminished in the presence of said candidate compound, wherein 
a candidate compound which effects a diminution in said signal is identified as an 
antagonist for said EDG8 polypeptide. 

25. A method as claimed in claim 24. wherein the known agonist is S1P, LPA and/or 
DHS1P. 

26. An antagonist identified by the method of claim 24 or 25. 

27. Method of preparing a pharmaceutical composition comprising 
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a) identifying a compound which is an agonist or an antagonist of EDG8, 

b) preparing the compound, and 

c) optionally mixing the compound with suitable additives. 

28. Pharmaceutical composition prepared by a process of claim 27. 

29. Phamnaceutical composition containing an EDG8 polypeptide or a part thereof 
having EDG8 functionality. 

30. Pharmaceutical composition containing a polynucleotide encoding for EDG8 or a 
part thereof encoding for a peptide with EDG8 functionality. 
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FIG 1A: 

1 ATGGAGTCGGGGCTGCTGCGGCCGGCGCCGGTGAGCGAGGTCATCGTCCTGCATTACAAC 
MESGLLRPAPVSEVrVLHYN 

6 1 TACACCGGCAAGCTCCGCGGTGCGCGCTACCAGCCGGGTGCCGGCCTGCGCGCCGACGCC 
YTG KLRGARYQPGAGLRADA 

121 GTGGTGTGCCTGGCGGTGTGCGCCTTCATCGTGCTAGAGAATCTAGCCGTGTTGTTGGTG 
VVCLAVCAFIVLENLAVLLV 

181 CTCGG ACGCCACCCGCGCTTCCACGCTCCCATGTTCCTGCTCCTGGGCAGCCTCACGTTG 
LGRHPRFHAPMFLLLGSLTIi 

2 41 TCGGATCTGCTGGCAGGCGCCGCCTACGCCGCCAACATCCTACTGTCGGGGCCGCTCACG 

SDLLAGAAYAANILLSGPLT 

3 01 CTGAAACTGTCCCCCGCGCTCTGGTTCGCACGGGAGGGAGGCGTCTTCGTGGCACTCACT 

LKL SPAIjWPAREG GVFVALT 

3 61 GCGTCCGTGCTGAGCCTCCTGGCCATCGCGCTGGAGCGCAGCCTCACCATGGCGCGCAGG 

ASVLSLIiAIALERSLTMARR 

421 GGGCCCGCGCCCGTCTCCAGTCGGGGGCGCACGCTGGCGATGGCAGCCGCGGCCTGGGGC 
GPA PVSSRGRTLAMAAAAWG 

4 81 GTGTCGCTGCTCCTCGGGCTCCTGCCAGCGCTGGGCTGGAATTGCCTGGGTCGCCTGGAC 

VSL LLGLI2PALGWNCLGRLD 

541 GCTTGCTCCACTGTCTTGCCGCTCTACGCCAAGGCCTACGTGCTCTTCTGCGTGCTCGCC 
ACS TVLPLYAKAYVLFCVLA 

601 TTCGTGGGCATCCTGGCCGCTATCTGTGCACTCTACGCGCGCATCTACTGCCAGGTACGC 
FVG ILAAICALYARXYCQVR 

661 GCCAACGCGCGGCGCCTGCCGGCACGGCCCGGGACTGCGGGGACCACCTCGACCCGGGCG 
ANARRLP ARPGTAGTTSTRA 

721 CGTCGCAAGCCGCGCTCGCTGGCCTTGCTGCGCACGCTCAGCGTGGTGCTCCTGGCCTTT 
RRKPRSLALLRTLSVVLLAF 

781 GTGGCATGTTGGGGCCCCCTCTTCCTGCTGCTGTTGCTCGACGTGGCGTGCCCGGCGCGC 
VAC WGPLFLLLLLDVACPAR 

841 ACCTGTCCTGTACTCCTGCAGGCCGATCCCTTCCTGGGACTGGCCATGGCCAACTCACTT 
TCP VLLQADPPLGLAMANSL 

901 CTGAACCCCATCATCTACACGCTCACCAACCGCGACCTGCGCCACGCGCTCCTGCGCCTG 
LNP IXYTLTNRDLRHALLRL 

961 GTCTGCTGCGGACGCCACTCCTGCGGCAGAGACCCG AGTGGCTCCCAGCAGTCGGCGAGC 
VCCGRHSCGRDPSGSQQSAS 

1021 GCGGCTGAGGCTTCCGGGGGCCTGCGCCGCTGCCTGCCCCCGGGCCTTGATGGGAGCTTC 
AAEASGGLRRCLPPGLDGSF 

10 81 AGCGGCTCGGAGCGCTCATCGCCCCAGCGCG ACGGGCTGG AC ACCAGCGGCTCCACAGGC 
SGS ERSSPQRDGLDTSGSTG 

1141 AGCCCCGGTGCACCCACAGCCGCCCGGACTCTGGTATCAG AACCGGCTGCAGACTGA 
SPGAPTAARTLVSEPAAD* 



PCT/EPOl/04283 

2/2^ 

edg2_sheep 
edg2_bovin 
edg2_mouse 
r edg_xenopus 

I edg7_human 

I edg4_human 

r- edg6_mouse 
edg6_human 
r nrgl_rat 
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L edgl .human 
I— edg_zebraf ish 

I edg3_human 

— edg3_fugu 
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i 

edg2_human MAAISTSIPV ISGPQfTAMtl Z?QCra\ZZl AccYNRSGKH 

e<3g7~human MM '.S. .CHYDKHM OETr^tRSNTD rsTD.QW.TGT 

edg4"h"^^ MCQCYYMcTI GerrMNSGKE L3S.HWR..P 

edgl_human MGPTS VPLVKAHRSS VSD'miYOri VRHYNYTGKL . .MISADKEN 

edg3_himian - — MAT.\J:.P°P. LQPVRGNETL REHYQWGKL AGRLKtAScG 

edg5~human «GSL YS cYLiV FN KV QEH YJrfTKi. . .TLcTQETT 

edgs'human — MESGL LRPAPVSEVI VLHYNYTGXL RG.ARYQ?GA 

edg6_ilU£nan MNATG TPVA?SSCCQ UUGGHSRLr VLH'OJHSC^L AGR.GGPEOG 



60 



KLvAgL. .Gt 
KLvivLCVGT 
K0V7WALGL 

sixitswri 
s.Tirr^/LrL 

SRojASActV 
GLajoAWCI. 
GLGALRGLSV 



edgZ_ 
edg7^ 
edg4_ 
edgf 
edg3" 
edgS] 
edga_ 
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human 
human 
human 
human 
human 
human 
human 
human 
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TVCrrXMLAN 

TVSVLVLLTM 
LrCCcIILEJI 
VICSclVLEM 
ILCCAIWSN 
AVCAETVLEN 



LLVM^/AXYVM 
SLVIAAVip 
LtVtAAlASN 

irvti.Tiw| 

LMVLIAIW] 
LLVLIA^ 
LAVLLVLGJ 

llvlaait! 



RRrHEPrYYL 
RKFriEPrrYL 
RRFHCPIYYL 
KKFHFPMYYc 
NKnttRMYTc 
SXrHSAMYLF 
PRFHP PMFLt 
MRSRfWVYYC 



MANLAAADF: 
LANUVAADFF 
LG^^LAAADLF 
IGMLALSOLL 
IGNtALCDLL 
LGNtAASDU. 
LGSLTLSDLL 
LVWITLSDLL 



AGLAYFYLMF 
AGIAYVFLMF 
AGVAYLFLMF 
AGVAYTAMLL 
AGIAYJCVNIL 
AGVAFVAMTI. 
AGAAYAANII* 
TGAAYLAMVL 
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^^G?NTaaLT 
^^rG?vsKTLT 

tSTGPRTARLS 
tlsGATTYKLT 
tlSGKXTFSLS 
dsGSVT£;RLT 
CSGPtTLKLS 
tSGARTFRLA 
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edg?] 
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edgl_ 
edg3_ 
edg5_ 
edga_ 
edg6_ 



human 
human 
human 
huzaan 
human 
human 
human 
human 
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VSTMLLRCGI. 
VIIRWFLRC3L 
LEGTiFLRCoL 
PAQWFXRS3S 
PTVWFLB£3S 
PVQWFARESS 
PALWFAKESG 
PAQWFXRSCTj, 



rOTSWASVA 
LDSSLTASLT 
LOTSLTASVA 
MFVALSASVT 
MFVAItGASTC 
ASITLSASVF 
VFVALTASVL 
I.FTALAASTF 



MIXAIAIaRH 
NLLVIAviKH 
TLLAIAviaH 
SLLAIAX: 
SLLAIAi; 
SLLAXAX: 

sllft; 




itvfr.mqlh 
msxmr.mrvh 
rsvma.vqlh 

XTMLX.MiaH 
LTMIK.MRPY 
VAXAK.mY 
LTMAR.RGPA 
ATMVRPVAES 



TRaSNRRjWV 
SNLTKKRVTL 
SRLPRGcjwM 
^rG3^IMFRCFL 
OAMKRHBjVFL 
GSDKSOfitL 
PVSSRGEmA 
GATKTSHVTG 



VIWIWTMAP 
LILLVWAXAl 
LIVGVWAAX 
LXSACWVrSI 
LIQCffLIAE 
IXGASWLXSI 
MAAAAWGVSX 
FXGLCWLLAii 
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VMGAXPSVGW 
FMGAV^TLGW 
GX.GLLPAHSW 
H,GGLPIMGW 
TLGALPXLGW 
VLGGLPILGW 

t.LGMLPLLGW_ 



NCXCDIENCS 
NCLCNISACS 
HCLCALORCS 
mZSALSSCS 
NCXJ£»LPOCS 
ITCLGHLEACS 
fTCLGRLDACS 
MCLCAFDRCS 



NMAPLYSK Y 
SXAPXYSRi Y 
RMAPXiSR<Y 
TTLPLYHXJY 
TILPLYSKIY 
TVLPLYAKtY 

tvlplyak;,y 

SXXPLYSKEY 



LVFWAXFNLV 
LVFWTVSNLM 
lAVWALSSLL 
ILFCTTVFTL 
lAFCISIETA 
VLCWTIFSI 
VLFCVXAFVG 
ILFCLVXFRG 



TFWMWLYA 
AFXIMVWYL 
VFLLMVAVYT 
LLLSIVILYC 
ILVTIVILYA 
ILXAIVALYV 
rLAAICALYA 
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HIFGYVRQRT 
RIYVYVKRKT 
RIFFYVRRRV 
RIYSIVRTRS 
RIYFTiVKSSS 
RTYCWRSSH 
RIYCQVHANA 
AIFRLVQASG 



24X . fr^. 

edg2_human MBMSRHSSGP R RNR DTWMSLLKIV VXVLGAFXIC WTPGLVLIXL- 

edgT^human NVI.3PHTSGS I SRR RTPMKLainv KTVLGAfWC «TPGI.WLLL 

edg43human QRMAEHVSCH P RYR ETTLSLVKTV TXILGAFWC WTPGQWtLI. 

edgl'"human RRLTFR KSISXASRS SENVAIXiClV IXVLSVTIAC WAPX»FII»LLL 

adgS^human RKVANH NN S ERSfiCUiiWV VIWSVFXAC WSPX.FXL5XI 

edgS^hmaan ADMA A PQTLALI.2nV TIVLGVytVC WLPAFSILLL 

edga^human RRLFARPGTA GTTSTRARRK PRSLAf.r.RIL SWIXAF7AC WG?X.FI*LLLL 

edgs"human QKA5 RPAARHK ARR..IX OV LMILLAFLVC WGPtcGLLLA 
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D.VCCP..QC 
DGLMCR. ,QC 
DGLGCE-.SC 
DV.GCECVKTC 
DV.ACRVQAC 
OY.ACPVHSC 
OV.ACPARTC 
DVFGSNLWAQ 
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DVLAYEitFFL 
GVQHVKJWFL 



NVLAVEJ 



OXLFRAf YFL 
PXLFXAcJpfFX 
PILYKAi Y?T 
PVLLQAf PFL 
SYLRGa aWTL 



YFI. 
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LNHTXLAGVH 
ZPSTVLSRSO 
GASTRXMLPE 
AGKrKRPIIA 
RGARASPIQ9 
CRRRVGTPGH 
AAEASGGLRR 
AHSGASTTDS 



360 

IXASFNSAMN PIIYSYKifiCE MSATFRQILC CQRSENPTGP TESSDRSASS 

LLAIiLffSWN PXIYSYIciEO MYGTMSC2Q1IC CTSQEIT? ERKPSR 

rXA£ANSiVW AAVYSCR^AE MRHTFRRLIC CACLRQSTRE SVHYTSSACG 

VXAVLNSGTN eiXYTX,T3rKE MRRAFIRIMS CCXCPSGO S 

VLAVLNSAMN PVIYTLASXE MRRAFFRLV. .CNC.LVR G 

AVSTLMSIXM PVirrWRiRO LRRJEVLRPtQ CWRPGVGV Q 

GLAMANSLLN PXIYTLTSRO LRHAXXRX*VC CGRHSCGRDP SGS..QQSAS 
ALAVLM5AVW PTrY5FR3 R£ VCRAVLSFLC CGCLRtGMRG PGDCLARAVE 

418 

SNDHSW 

TGSOYIEDSX SQGAVCNKST 3 

I^GHPLMTPPF SYLELQRYAA SNXSTAPDOL WVLXJVQP«CQ D 

GMEFSRSK.. .SDMSSHPQK OEGONPETIM SSCtlVNSSS 

ALOPSRSKSS SSNNSSHSPK VKEOLPHTOP SSCXMOKNAA LQWGIFCM 

HLLPUIS3SS LERQ4HMPTS PTFLEGJ/r/V 

CLPPGLQGSF SGSERSSPQR OGtOTSGSTG SPCAPTAART LVSEPAAD 
SLRP.ROSFR GSRSLSFRMR EPLSSXSSVR SI 
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FIG 20 
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FIG 5B 
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Fig. 6A 

qi5 background 
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Fig. 7A 
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FIG 9A 
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SEQUENCE LISTING 

<110> Aventis Pharma Deutschland GmbH 

<120> EDGfl receptor, its preparation and use 

<130> AVE D-2000/A024 

<140> 
<141> 

<150> 00108858.2 
<151> 2000-04-26 

<150> 00116589.3 
<151> 2000-08-01 

<160> 2 

<170> Patentin Ver. 2.1 

<210> 1 
<211> 1197 
<212> DNA 

<213> Homo sapiens 
<400> 1 

atggagtcgg ggctgctgcg gccggcgccg gtgagcgagg tcatcgtcct gcattacaac 60 
tacaccggca agctccgcgg tgcgcgctac cagccgggtg ccggcctgcg cgccgacgcc 120 
gtggtgtgcc tggcggtgtg cgccttcatc gtgctagaga atctagccgt gttgttggtg 180 
ctcggacgcc acccgcgctt ccacgctccc atgttcctgc tcctgggcag cctcacgttg 240 
tcggatctgc tggcaggcgc cgcctacgcc gccaacatcc tactgtcggg gccgctcacg 3 00 
ctgaaactgt cccccgcgct ctggttcgca cgggagggag gcgtcttcgt ggcactcact 360 
gcgtccgtgc tgagcctcct ggccatcgcg ctggagcgca gcctcaccat ggcgcgcagg 420 
gggcccgcgc ccgtctccag tcgggggcgc acgctggcga tggcagccgc ggcctggggc 4 80 
gtgtcgctgc tcctcgggct cctgccagcg ctgggctgga attgcctggg tcgcctggac 540 
gcttgctcca ctgtcttgcc gctctacgcc aaggcctacg tgctcttctg cgtgctcgcc 600 
ttcgtgggca tcctggccgc tatctgtgca ctctacgcgc gcatctactg ccaggtacgc 660 
gccaacgcgc ggcgcctgcc ggcacggccc gggactgcgg ggaccacctc gacccgggcg 72 0 
cgtcgcaagc cgcgctcgct ggccttgctg cgcacgctca gcgtggtgct cctggccttt 780 
gtggcatgtt ggggccccct cttcctgctg ctgttgctcg acgtggcgtg cccggcgcgc 840 
acctgtcctg tactcctgca ggccgatccc ttcctgggac tggccatggc caactcactt 900 
ctgaacccca tcatctacac gctcaccaac cgcgacctgc gccacgcgct cctgcgcctg 960 
gtctgctgcg gacgccactc ctgcggcaga gacccgagtg gctcccagca gtcggcgagc 1020 
gcggctgagg cttccggggg cctgcgccgc tgcctgcccc cgggccttga tgggagcttc 1080 
agcggctcgg agcgctcatc gccccagcgc gacgggctgg acaccagcgg ctccacaggc 1140 
agccccggtg cacccacagc cgcccggact ctggtatcag aaccggctgc agactga 1197 
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<210> 2 
<211> 398 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Glu Ser Gly Leu Leu Arg Pro Ala Pro Val Ser Glu Val He Val 
15 10 15 

Leu His Tyr Asn Tyr Thr Gly Lys Leu Arg Gly Ala Arg Tyr Gin Pro 
20 25 30 

Gly Ala Gly Leu Arg Ala Asp Ala Val Val Cys Leu Ala Val Cys Ala 
35 40 45 

Phe He Val Leu Glu Asn Leu Ala Val Leu Leu Val Leu Gly Arg His 
50 55 60 

Pro Arg Phe His Ala Pro Met Phe Leu Leu Leu Gly Ser Leu Thr Leu 
65 70 75 80 

Ser Asp Leu Leu Ala Gly Ala Ala Tyr Ala Ala Asn He Leu Leu Ser 
85 90 95 

Gly Pro Leu Thr Leu Lys Leu Ser Pro Ala Leu Trp Phe Ala Arg Glu 
100 105 110 

Gly Gly Val Phe Val Ala Leu Thr Ala Ser Val Leu Ser Leu Leu Ala 
115 120 125 

He Ala Leu Glu Arg Ser Leu Thr Met Ala Arg Arg Gly Pro Ala Pro 
130 135 140 

Val Ser Ser Arg Gly Arg Thr Leu Ala Met Ala Ala Ala Ala Trp Gly 
145 150 155 160 

Val Ser Leu Leu Leu Gly Leu Leu Pro Ala Leu Gly Trp Asn Cys Leu 
165 170 175 

Gly Arg Leu Asp Ala Cys Ser Thr Val Leu Pro Leu Tyr Ala Lys Ala 
180 185 190 

Tyr Val Leu Phe Cys Val Leu Ala Phe Val Gly He Leu Ala Ala He 
195 200 205 

Cys Ala Leu Tyr Ala Arg He Tyr Cys Gin Val Arg Ala Asn Ala Arg 
210 215 220 
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Arg Leu Pro Ala Arg Pro Gly Thr Ala Gly Thr Thr Ser Thr Arg Ala 
225 230 235 240 

Arg Arg Lys Pro Arg Ser Leu Ala Leu Leu Arg Thr Leu Ser Val Val 
245 250 255 

Leu Leu Ala Phe Val Ala Cys Trp Gly Pro Leu Phe Leu Leu Leu Leu 
260 265 270 

Leu Asp Val Ala Cys Pro Ala Arg Thr Cys Pro Val Leu Leu Gin Ala 
275 280 285 

Asp Pro Phe Leu Gly Leu Ala Met Ala Asn Ser Leu Leu Asn Pro lie 
290 295 300 

He Tyr Thr Leu Thr Asn Arg Asp Leu Arg His Ala Leu Leu Arg Leu 
305 310 315 320 

Val Cys Cys Gly Arg His Ser Cys Gly Arg Asp Pro Ser Gly Ser Gin 
325 330 335 

Gin Ser Ala Ser Ala Ala Glu Ala Ser Gly Gly Leu Arg Arg Cys Leu 
340 345 350 ' 

Pro Pro Gly Leu Asp Gly Ser Phe Ser Gly Ser Glu Arg Ser Ser Pro 
355 360 365 

Gin Arg Asp Gly Leu Asp Thr Ser Gly Ser Thr Gly Ser Pro Gly Ala 
370 375 380 



Pro Thr Ala Ala Arg Thr Leu Val Ser Glu Pro Ala Ala Asp 
385 390 395 
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